Research process and sleep app design lessons learned from the reflective examination of a sleep study

= §] sivon FrasER Selham, Z'2,, Guloy, S°., Bastien, C*., Beaudoin, L3., Carrier, J'? ) L
PNIVERSITY 'Psychology department at Université de Montreal,?Hdpital du Sacré Coeur de Montréal, Universiteé
M\E;&E 3Simon Fraser University, Vancouver, CogSci Apps and CogZest (see disclosures below)*Dépt. de Psychologie, Université Laval de Montreal

1 | Date ImagineMethod BetweenltemDelay EventType playeditems userld groupName | »
2 ‘2016-07-0415:23:107 backwardcounting 7 8, LOGOUT : 1" p-0001-1007 17‘.; 4 2016-07-14 05:35:28 backwardcounting Ean 55 ,.
2016-07-04 15:24:17 | backwardcounting 8 | LOGIN ‘ 1| p-0001-100 1 . ,

Introduction T S oo sl S —_— | prem———

6 | 2016-07-08 16:51:43 Vbackwardcounting I 87 LOGOUT 177’ p-0001-10077 1% 38 [N S . = ‘ Abiests 10 spurio:s; sl LE

7 | 2016-07-08 16:52:17 | backwardcounting 8 LOGIN 1 p-0001-100 | 1 39 [SRISEEER CoSEE N e Ui g::; s les o ol e
Mobile o | 4 o " 5 201607-08 16:52:26 | backwarcounting s LogouT | 1 p0001-100 | 40 | 2016:07-11 17:54:03  backwardoounting 8 LOGIN | Our findings reveal that using sleep apps in collaboration with
treoatlrr? ei’?se%? azi;rre]- ;/ |eL\J/\;§n gatig:r? r:éscljna%aaggﬁzi.oi +00ls akin o ERR T T p sleep diaries could lead to greater certainty that sleep diary data

I I . I I I 11 | 2016-07-07 04:03:35 | backwardcounting 8 START 0 | p-0001-101 1 4 ' 1 1A
to sleep diaries has also been proposed. Most of these apps o S ety 220 | e L e[GO TRORIID P 6| STRe o[ -00t-102 1 have been acgurately reported, especnall;_/ T participants are
) : o oo ProRose : - e : 13 201607:07 10:59:15 | backwardoounting s PASE 21 pooorto 3 ss [2016-07-12 0431117 backwardcouniing 3[END 721 [po00T-102 i : aware that their mobile usage patterns will be tracked and
owever, nave Nno een develiopea using eviaence-pase 14 | 2016-07-09 04:18:28 | backwardcounting 8| PAUSE: | 121 | p-0001-101 d 46 | 2016-07-13 05:19:16  backwardcounting 8 START 0 p-0001-102 1 o ' '
principles; limited research also exists on their design as N R e 7 20160713 055518 bacvardouning o e 120 o010 1 . compared against diary data. From a research methodology ana
) 1 2016-07-09 04:38:32 | backwardcounting 8 |[END 121 | p-0001-101 1 N
research tools (Bhat et al. 2015: Yu et al., 2019) B E— e e ) admlnlst.ratlon perspective, this would entail Worklpg closely with
: ’ " : 18 | 2016-07-1006:46:03 | backwardcounting 8 START 0 p-0001-101 1 . the mobile app development team to ensure that timely
. , Figure 4. Only through time-intensive, line-by-line analysis could spurious data : identification of non-compliance with study procedures can be

In the present study, we explored the opportunities and Raw data for all control (n=23) : patterns be discerned. : made.

challenges experienced when using a mobile app for research
with our own team’s research study as the unit of analysis. This
IS an intrinsic case study (Stake, 1995), which can inform other

and intervention (n=31)
participants prior to data cleaning

Although sleep app data have the potential to contribute to our
understanding of mobile use in naturalistic conditions, the

1896 | 2017-09-29 04:40:27 | simplethings START 0 | p-0002-200 2 . .
adplfiS In TIGS(?(_aFC as an intervention (treatment) or research too : o] R b e analyse for many researchers, unless more efficient means of
(data collection). : -~ o — Four themes: data analysis can be developed.
d 1900 | 2017-09-30 05:27:46 | simplethings 8  END 119 p-0002-2001 2
Context: The Somnotest Study | : o I ot T alpoomaw] 3| 1) Unreliability of s| diar hen trianaulated et Data science and data analytics can provide direction; however,
Data were collected during a larger study, designed to test the | g = 3 T ) €liabliity O Sieep diaries when trianguiated agains . the initial identification of typical and valid sequences of user
effects of serial diverse imagining ( SDI, a form of cognitive : i [— olsmamr lpaeen] 3| SomnoTest data, given that 9 participants had not used : actions must first be identified so that effective algorithms can
- . 1 1 - ° 1906 | 2017-10-02 06:52:58 | simplethings 8 END 120 | p-0002-200 2 . . ¢ .
shuffling; Selham et al., 2018), using SomnoTest, on insomnia. In i | eloiw] . the app as claimed,; . be developed. These algorithms can then be used to create
that study, the data of 19 control participants and 15 treatment  Eloure 2. Raw data for all those wha earticioated in he studv. including th - . visualisations that researchers can use to identify patterns of
articipants, aged 18 to 30 years, all of whom reported insomnia, : Igure <. Raw data tor all those who participated in the study, inciuding those : : - TR L : i i i i
\'/Dvere aFr)1aI Sedg Partici antsywere assianed to Onz of two a . whose data were not used in the larger study’s analysis. 1907 total actions were . 2) Complex, Intensive qua“tatlve anaIyS|s Is needed to . interest in th_e data more efficiently and eﬁeCtlvely' AnOt_he,r
ysed. P 9 PP ° logged. The initial step in data cleaning involved ensuring that only those ° identifv valid data in an unstructured data set: . challenge will also be to ensure that algorithms do not limit
ditions. Group 1 participants heard tdown from 99 t - i - aries are | - - : y , N ST .
conartons. Group 1 participants e?r a countaown from O : participants who submitted sleep diaries are included in the analysis. : : insights to only those patterns identified prior to data collection,
1, and Group 2 were prompted to visualise randomly selected I I L . . thereby limiting potential new insights that could potentially be
brief scenes read by the app at eight-second intervals (SDI). :  sonmaonsr s o o 1| : 3) Importance of visualisation when examining data to : gleaned.
¢ 25 | 2016-07-12 03:57:19  backwardcounting 8| START 0|p-0001-101 | 1| ‘ u ncover atte rnS ‘
26 2016-07-12 04:17:19  backwardcounting 8 END 122\¢ Author May 23, 2019, 01:08 : p ) :
e I A S : e | 3l Conclusion
&Sl 3l ’ . 4) ldentification of “fans” who continue to use the app :
2016-07-13 04:07:1 ackwardcountin 8 121 Ask developer ° . u " ° . .. . . .
Z? 2:1:37—1::5::5:2: Eac:war:countinz 8 IEZLEJ)SE 121 . - - - ¢ When nOt reqUIred durlng the StUdy and after thelr ¢ Informlng partICIDantS that app data WI” be trlangLIIated agalnSt
v I HE : i participation in the study : sleep diaries during data collection and analysis may ensure
33 |2016-07-14 05:15:2 ackwardcounting TART p-0001-101 1 " . L. , .
y | | | N greater accuracy of participant-provided sleep diary data.
35 |2016-07-14 05:35:28 |backwardcounting 8|END 122 |p-0001-101 1
1 aoaie 53500 s s Tz [Paon Our findings reveal that data cleaning involves intensive The development of an algorithm that can efficiently filter valid
38 2016-07-14 14:53:49 backwardcounting \USE 22 p-0001-1C R | " - - I - - " " : L .
Pie o Sios : so 2016:07-1422:3240 backwardcouniing 5 PAUSE 122 p-0001-101 : : line-by “.ne and case-by Casfe ane}lyS'S of pa.rt.|0|pant : data usage patterns would facilitate data analysis and
- data, which proved challenging with 34 participants and : researchers’ experience. This would increase sleep app usability
Figure 3. Step .two in the analysis involved a Iine_-by-li.ne analysis of each action, ) would prove prohlbltlve for Iarger scale studies. ) as a treatment and research tool. Developing a process for
_ | : taken_ by participants or recorded by the app, to identify patterns as part of the data : : increasing efficiency in data analysis is necessary to exploit the
Figure 1. SomnoTest mobile app . cleaning process. . . .
, advantages of large-scale data collection that a sleep app makes
¢ lsteml Group D1_Pattem T:ni?niTinsIT Tier Tim Tim Ti Tim: Tim Time Time  Time Tim Time ¢ Time Time S Tir Time Tim Time Tim D2_Pattem Iinir'j(,rm( Time Time € Time Timi Time S Time Time S Time Time Tim Time Tim D3_Pattem T'",Tﬂml'ffﬁr,'f,‘ Time Time Tr:Trr Time ¢ Time Time Tim« Time Time Time D4_Pattemn jf'rne TmeST-Tifl Time St: Time ¢ Time Time Time Time € Time Time Si Tim: Time £ Time St: Time Time Sta Time St: T Figure 5. Step 3 inv0|ved identifying ¢ pOSSi ble.
° {p-0001-101 1 [2016]2016-07-0{2016-0/NANA  NA  NA NA 2016 2016-07-00 04:38:32 | |2016-07-10 06:46: 2016-07-10 07:06:03 2016-07-11 oa:sa:sdims-o?{mom-n 12:39:32  NA NA . ©
o emerging patterns from cleaned
¢ p0OOT105 1 2016201610 1201610201 201 12016-10-06 02:03:00 2016 2016-1007 0n:31 2016-10-08 06:08: 2016-10-08 06:28:11 20161009 01457 2016-10 N NA Mo data, in terms of particinants’ mobile ) . ) ) ) )
Method and Materials : o s EZIZZZ.ZT;Z}ZI_:‘?:;';‘,’.;””‘ .j;iliﬁﬁ:;?"’m’”'-mm“ %TS_TTTm,m_mm ST app usage, through thepcreation of a . This study, although preliminary, provides insights on how to
L b o e s o o inssrs T 7 1017035010 B 1105301 2 10150 spreadsheet, which provided a : improve research practice in the context of mobile app usage in
C d SR e - S R e em— visual representation of the data. ° sleep research, in terms of using the app as both intervention
ase Stu y st o e B e e | ZLZ?LZZ?ZE@@EMW”"W””W‘”“"” This step facilitated easy : and research tool. Insights in the conceptualisation of a
USing a qualitative approaCh inVOIVed the direCt interp retation ) lfz::j : 2::: i::zi:l:::-;:isqzo17-1zm‘-m7—oz-4zm-oz-oz:zo1m7-1zomm1-dm@aﬁmn aon-oz-ozosz;::z’ ::‘7:12-:::1‘:5i:::::o:-:::qzon-n[zoqm'limmimmzmos:ma ;;g:zifﬁimrgﬁmmzdm 2017 201 2017-02-04 04:54:29 :::{::::;:j?::?;f:::ososu [201/2017-02-05 05:26:50 |dent|flcat|0n Of partICIpantS Who dld ) H . H - g p .
.. ; . : '}rooomsll 1 W‘wzilﬁy_.c.eﬁjs?7_:7,13: I e : o 12017201@;:01?20174&1704:515:17 ' ' : Emmsoa:ao:ifmumvmn-omsu:sz:szm mr!-omisos:u:az @f{-oszoos:n:az‘lﬁzfzoos:si:u = not use the app as Stated |n the”' : V|Sual|Sat|On featu re that COUId be developed to prOVIde more
(Stake, 1999) of participants” patterns of mobile app usage, = == T iy =i = = sleep diaries as well as of other efficient identification of usage patterns has also been proposed.
based on actions recorded (i.e., press start, end, pause, resume, L e s fEEemees s cron s s s sz v patterns of usage (e.g., heavier app
or cancel; time stamp; count of played items), and the L oo e oo ol s o os s use throughout the night).
reorganization of user actions into tables (visualisation; . . .
tabulation) to identify usage patterns. The researchers’ reflection S o o ° o N Ty e References and conflict of interest
notes on their respective experiences in analyzing the data were B app usage visualisation feature to
. . . . ‘ $-0001-105 i i _ N | . g s o
analysed as lived experiences that could inform more effective . B i . S:ﬁﬁf:sfﬁza;ﬁgrenr;;Qs'?frﬂt'sfg'rnfcﬁiﬁge ; Allocca, G., Ma, S., Martelli, D.. Cerri, M., Del Vecchio, F., Bastianini, S., ... & Blackburn, S.
data analysis procedures when Working with raw data from . . : EE P _ _ _ _ _ (2019). Validation of Somnivore', a Machine Learning Algorithm for Automated Scoring and
: : : : . : ‘ P j ' ’ (green = start; red = end; orange= Analysis of Polysomnography Data. Frontiers in Neuroscience, 13, 207.
mobile apps, with the objective of deriving themes to inform JR S e | pause; yellow = cancel; blue=resume ) - o G M. Drake G L 1 NG Kistol A D. Manber R R -
: : . : : : . FRED : i . ' | | ) orin, C. M., Drake, C. L., Harvey, A. G., Krystal, A. D., Manber, R., Riemann, D.,
Improved research practloe in this context. Thematic anaIySIS of P00 127 1 | This feature could be used to identif Spiegelhalder, K. (2015). Insomnia disorder. Nature Reviews Disease Primers, 1, 15026.
these experiences was also conducted to reveal exemplars of e . e —— e —— - " oo
. . . Lnedy ; more efficiently the usage patterns of . Selham, Z., Guloy, S., Carrier, J., & Beaudoin, L. (2018). Effects of using a mental imagery
situations that researchers could face. I = participants through a visual ’ mobile app on the subjective quality of sleep: preliminary findings. Poster presented at the 29th
) i : representation of the collected data, International Congress of Applied Psychology: "Psychology: Connecting Science to Solutions".
making use of data analytics to screen - Montreal, QC.
out spurious data patterns. This mockup . Stake, R. E. (1995). The art of case study research. Sage.

reflects similar data patterns to that

identified in Figure 5.

Acknowledgments: Drs. Guloy and Beaudoin would Iik.e to thank Dr. Phil Winne for introducing us, many years ago, to the importance of software logging and anélysis for scientific research. . COl disclosure: Luc P. Beaudoin is a director of CogSci Apps Corp. and owner of CogZest.
Both of these Canadian businesses develop products based on his affective / cognitive

science. These include books, software, and training services.



https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.html
https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.html

